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A problem in CAR T clinical development
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Do you need to run a head:head trial to get approval? 
Or do you have to test in post-CAR relapse? 

Unclear regulatory path
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Strategies for CAR T cell Combinations

5Uslu, Castelli, and June Cancer Cell 2024
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6Uslu, Castelli, and June Cancer Cell 2024

Moffitt IITs Currently Enrolling Combinations

NCT06104592 – Comprehensive Ablative Bridging 
Irradiation Prior to CAR T in R/R DLBCL

NCT05757219 – Itacitinib Pre-modulation in DLBCL 
Receiving CAR T cell therapy

NCT06553872 – Phase 2 Open Label Randomized Study 
of Pirtobrutinib and Brexucabtagene Autoleucel in R/R 
Mantle Cell Lymphoma



Goals of Combinations with CAR T cell therapies
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Combinations Aimed at Improving Bridging
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Roddie et al. Blood Adv. 2023

Response to bridging associates with improved outcomes after CAR T.

Possible effects of improved bridging:
- Reduce tumor burden
- Reduce systemic inflammation (CRP/ferritin/IL-6)
- Improve tumor microenvironment



Combinations Aimed at Improving Lymphodepletion
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Combinations Aimed at Reducing Toxicity
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Examples of trials giving concurrent therapies to reduce CAR T cell toxicity:

- Prophylactic anti-cytokines: 
- Steroids
- Tocilizumab (anti-IL6)
- Anakinra (anti-IL1)
- Lenzilumab (anti-GM-CSF)
- Emapalumab (anti-IFN-gamma)

- Concurrent JAK1 inhibition: Itacitinib



Combinations Aimed at Reducing Toxicity
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Park et al. (MSK) Nat. Med. 2023

Prophylactic Anakinra 100 mg BID sc
N=31 (n=23 axi-cel/DLBCL; n=4 brexu-cel/MCL; n=4 tisa-cel)

Started either at Day 2 (n=25), or if fever before Day 2 (n=6)
- Continued until at least Day 10. 

All-grade ICANS 19%, severe ICANS 9.7% (none grade 4 or 5). 
All-grade CRS 74%, severe CRS 6.4%.
ORR 77%, CR 65%. 

Similar studies by Strati et al. (MD Anderson) Blood Adv. 2023 and 
Frigault et al. (MGH) ASH 2021



Combinations Aimed at Reducing Toxicity
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Liquid tumors do not require IFN/JAK1/2 signaling 
for CAR cytotoxicity (Jensen et al. Nature 2022)

Itacitinib, a JAK1 inhibitor, does not affect CAR T cell efficacy in mice 
(Huarte et al. Clin. Cancer Res. 2020)



Combinations Aimed at Reducing Toxicity
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Frigault et al. ASH 2023



Combinations Aimed at Reducing Toxicity
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Frigault et al. ASH 2023

Itacitinib + axi-cel Placebo + axi-cel



Combinations Aimed at Increasing CAR Function
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Examples of trials giving concurrent therapies to increase CAR T cell function:

- CAR T plus immune modulators: Anti-PD-L1; 4-1BB agonist



Combinations Aimed at Increasing CAR Function
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Atezolizumab (anti-PD-L1) plus axi-cel (CD19/CD28) in R/R DLBCL (ZUMA-6)

N=28. ORR 75%, CR 46%, Gr3+ CRS 4%, Gr3+ ICANS 8%

Jacobson et al. AACR 2020 



Combinations Aimed at Increasing CAR Function
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Utomilumab (4-1BB agonist) plus axi-cel (CD19/CD28) in R/R DLBCL (ZUMA-11)

N=12. ORR 75%, CR 58%, no Gr3 CRS or Gr3 ICANS

Jain et al. Clin. Cancer Res. 2023

Day 14



Combinations as Maintenance/Intensification
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SWOG S2114: A Randomized Phase II trial of consolidation therapy following CD19 CAR T-
cell treatment for Relapsed/Refractory Large B-cell Lymphoma or Grade IIIB Follicular 
Lymphoma

Day 30 PET – if SD or PR 1. CD79b ADC (Pola)
2. CD20/CD3 bispecific (Mosun)
3. Mosun+Pola
4. None

Opened Feb 2023



Combinations with Multiple Benefits
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Primary outcome: CR rate at D+90
Secondary outcomes: PFS, OS, DOR

Mosun (CD20/CD3 bispecific), Polatuzumab (CD79 ADC), and CAR T for R/R DLBCL

Spiegel, Lekakis et al. IWCART 2024



Combinations with Multiple Benefits
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Median follow-up: 6.3 months
6-month PFS: 67%

CMV reactivation 59%; now managed with letermovir
Grade 3+ CRS: 0%
Grade 3+ ICANS: 31%

Mosun (CD20/CD3 bispecific), Polatuzumab (CD79 ADC), and CAR T for R/R DLBCL



Combinations with Multiple Benefits

21

Minson et al. Blood 2024

N=20 patients
Ibrutinib (BTKi) plus Tisa-cel
12 month PFS 75%
Grade 3+ CRS: 20%
Grade 3+ ICANS: 0%



A solution for CAR T clinical problems?

22

CAR T Combinations:
• Many possibilities for combinations
• Timing of the combination may leverage different 

aspects of tumor and CAR T cell biology
• Potentially straightforward for clinical development
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